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IMIDAZO PYRIDINE DERIVATIVES WHICH INHIBIT GASTRIC ACID SECRETION 
TECHNIC AL FIELD 

The present invention relates to novel compounds, and therapeutically acceptable salts 
thereof, which inhibit exogenously or endogenously stimulated gastric acid secretion and 
thus can be used in the prevention and treatment of gastrointestinal inflanmiatory diseases. 
In further aspects, the invention relates to con^)ounds of the invention for use in therapy; to 
processes for preparation of such new compounds; to pharmaceutical compositions 
containing at least one compound of the invention, or a therapeutically acceptable salt 
thereof, as active ingredient; and to the use of the active compounds in the manufacture of 
medicaments for the medical use indicated above. The invention also relates to new 
intermediates for in the preparation of the novel compounds. 

15 BACKGROUND ART 

Substimted imidazo[l,2-a]pyridines, useful in the treatment of peptic ulcer diseases, are 
known in the art, e.g. firom EP-B-0033094 and US 4,450,164 (Schering Corporation); from 
EP-B-0204285 and US 4,725,601 (Fujisawa Pharmaceutical Co.); and from publications by 
20 J. J. Kaminski et al. in die Journal of Medical Chemistry (vol. 28, 876-892, 1985; vol. 30, 
2031-2046, 1987; vol. 30, 2047-2051, 1987; vol. 32, 1686-1700, 1989; and vol. 34, 533- 
541, 199t). 

For a review of the pharmacology of the gastric acid pump (the H"*", K+-ATPase), see Sachs 
25 et al. (1995) Annu. Rev. Pharmacol. Toxicol. 35: 277-305. 

DISCLOSURE OF THE INVENTION 

It has surprisingly been found that compoimds of the Formula I, which are imidazo 
30 pyridine derivatives in which the phenyl moiety is substituted, and in which the imidazo 
pyridine moiety is substituted with a carboxamide group in 6-position are particularly 



5 
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2 

effective as inhibitors of the gastrointestinal H+. K+-ATPase and thereby as inhibitois of 
gastric add secretion. 



In one aspect, the invention thus relates to compounds of the general Formula I 




or a phannaceutically acceptable salt thereof, wherein 

R'is 

(a) H, 

(b) CH3.or 

(c) CH20H; 

2 . 
R is 

(a) CH3 

(b) CH2CH3 

R^is 

(a) H 

(b) Ci-C6alkyl, 

(c) hydroxylated Ci-Cg alkyl 

(d) halogen 

R*is 
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(a) H, 

(b) Ci^6alkyU 

(c) hydroxylated Ci-Ce alkyl, or 

(d) halogen; 



R^is 



(a)H,or 
. (b). halogen; 



R^, R^ are the same or different 



(a) H. 

(b) Cj-C6 alkyl; 

(c) hydroxylated Ci-Cg alkyl 

(d) C1-C5 alkoxy-substituted fci-Cg alkyl 



Xis 

(a) NH,or 

(b) 0. 



As used herein, the tenn "Ci-C^ alkyl" denotes a straight or branched alkyl group having 
from 1 to 6 carbon atoms. Examples of said €,-€5 alkyl include methyl, ethyl, n-propyli 
iso-propyl, n-buiyl, iso-butyl, sec-butyl, t-butyl and straight- and branched-chain pentyl and 
hexyl. 

The term "halogen" includes fluoro, chloro, bromo and iodo. 

Both the pure enantiomers. racemic mixtures and unequal mixtures of two enantiomers are 
within the scope of the invention. It should be understood that aU the diasteteomeric forms 
possible (pure enantiomers, racemic mixtures and unequal mixtures of two enantiomers) 
ate within the scope of tf>e invention. Also included in the invenUon are derivatives of the 
compounds of the Formula I which have the biological function of the compounds of the 
Formula I. such as prodrugs. 
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It WUI also be appreciated by those skilled in the art, although derivatives of compounds of 
formula I may not possess pharmacological activity as such, they may be administered 
paienterally or orally and thereafter metabolised in the body to form compounds of the 
invention which are pharmacologically active. Such derivatives may therefore be described 
as "prodrugs". All prodrugs of compounds of formula I are included widun the scope of the 



invention. 



Depending on the process conditions the end products of the Formula I are obtained either 
in neutral or salt form. Both the fiee base and Uie salts of these end products are witi,in the 
scope of the invention. 

Acid addition salts of the new compounds may in a mam«r knownp.r.. be transformed 
mto the fiee base using basic agents such as alkali or by ion exchange. The fiee base 
obtained may also form salts with organic or inorganic acids. 

In the preparation of acid addition salts, preferably such acids are used which form suitably 
therapeutically acceptable salts. Examples of such acids are hydrohalogen acids such as 
hydrochloric acid, sulphuric acid, phosphoric acid, nitric acid, aliphatic, alicycUc. aromatic 
or heterocyclic carix>xyl or sulphonic acids, such as formic acid, acetic add, propionic acid 
succmic acid, glycolic acid. lactic acid, malic acid, tartaric acid, citric acid, ascorbic acid, 
maleic acid, hydroxymaleic acid, pyruvic acid, p-hydroxybensoic acid, embonic acid, 
methanesulphonic acid, ethanesulphonic acid, hydroxyedianesulphonic acid, 
halogenbensenesulphonic acid, toluenesulphonic acid or naphthalenesulphonic acid. 

Preferred compounds according to ti» invention are tiiose of the Formula I wherein Ri is 
CH3 or CH2OH: R2 is CH3 or CH2CH3: R3 is CH3 or CH2CH3: R4 is CH3 or CH,CH, • 
R5isH.Br.a,orF. 

Particularly preferred compounds accordmg to the invention are: 
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• 23-dinieihyW2.ethyl^methylbeM^^ 
carboxamide 

• H2-ethyl.6-methylbenzylainino).3-hy^ 
carboxamide 

• 2.3Kiimethyl-8.(2.6^imethylbenzylainino)-N-hydroxye 

carboxamide 

• 23-dimethyl.8-(2-e%I^methylbenzylamino)-inuda2o^ 

. 8-(2-ethyl^me%Iben2ylainino).NA3.trinMthylinudaz^ 

• 8-(2-e%l-6-inediylbenzylainino)-NX2.3-tt5tnunethylinuto^ 
carboxamide 

• 2.3Hiimethyl-8-(2,6HUmethylbenzylamino)-irnida2o[1.2-a]pyri^^ 

• 2,3-dimethyl-8-(2-ethyl-4-fluoto-6-ine%lbenzylainino)-inu 
carboxamide mesylate 

23-dime%l-8-(2-methylbenzylainino)4inidazo(1.2-alpyridine^arboxaini^ 

23-dimethyl-8-(2,6KhmethyI-4-fluoro-bcn2ylainino)-iniidazo[U-a]pyri 
carboxamide mesylate 

2,3-<Uinethyl-8H2-mediyl^isopropylben2ylaininoHimda2o[U-^^ 
carboxamide mesylate 

2.3Hiiine%l-8-(2.6^ethylbcittylammo)-imida2o[1.2-a]pyrito^ 
23Hliniethyl-8K2H!thylbenzylainino)-imidazo(U-a]pyridm^ 

2,3dinH:%l-8K2-ethyI-6.inethylben2ylamino)-N-hydrDxyethy^^ 

6-carboxamide 

N-(2.3-dihydroxypropyl).2.3 diiiiethyl-8-(2-ethyl^nusthylbcn2ylainino).[I,2- 
a]pyridine-6-carboxaniide 

23 din«5%l-8-<2-ethyl-6-mediylbenzyianiino)-N-(2-methoxyethy^^^^ 
a]pyridine-6-caiboxaniide 

2-mcthyl-8-(2-ethyW.methylbenzylanunoHmida2o[1.2-a]pyridine^^^ 

23HhmethyI.8^2.bromo^.methylbenzylaminoHmidazo[I.2-alpyri^^^ 

23-dunethyW-(2^2-hydmxyethyl)-6-methyibenzylaimno)-iim 
carboxamide 

8-(2-eti»ylWthylbenzyIainino).N.N-bis(2-hydroxyethyl)-23K^ 
a]pyridine-6^arboxamide 

8-(2-ethyl-6-methylbenzylamino).N-(2-hydroxyethy0-N.23-triinethylimida2o[l 
a]pyndine-6K:arboxamide 
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• 23-dime%l-8-(2-cthyl-6-methyIben2yloxy)-imida^^ 
Most preferred compounds according to the invention are: 

• 8-(2-ethyl-6-niethylben2ylaniino)-3-hydroxymethyl.2.meth^ 
5 carboxamide 

• 2,3Kiimethyl-8-(2,6-diniethylbenzylamino)-N-hydroxyethy 

• 2.3Hiimethyi-8-(2HJthyl-6-methylbenzyIainino)-iinidazo[U-a]p^^^ 

• 8K2-ethyl-6-methylbenzylaniino)-N,2.3-trimethyUmidazo[l .2-a]pyridine-6-carboxanude 
10 • 23K!imeihyl-8-(2,6-dimethyIbenzylainino)-iinida2o[U-a]pyridine-6^:arbo 

• 23-dimethyl-8-(2-ethyl-4-nuoro^nu;thylbenzylainino>iinidazo[l^-a]^^ 
carboxamide 

• 23-<iimethyl-8-(2.6-diinethyl-4-fluoro-benzylamino)-iinida2o(l,2-a^ 
caiboxamide 

15 • 23-dimethyl-8-(2,6-diethyIbenzylainirio)-imidazo[l,2-a]pyridme-6-c^ 

• 2.3 dimethyl-8-(2-ethyl-6-inethylbcn2ylainino>N-hydroxycthyl-imidazotl,2-a]pyrito^ 
6-carboxanude 

• 2,3 dimethyl-8-{2-ethyl-6-methylbenzylamino)-N-(2-methoxyethyl)-iinidazo(l,^ 
a]pyridine-6-caiboxamide 

20 

Prepantion 

The present invention also provides the following processes A. B and C for the 
manufacture of compounds widi the general Formula L 

25 

Process A 

Process A for manufacture of compounds with the general Formula I wherein X is NH ' 
comprises the following steps: 

30 



a) Compounds of the general Formula n 
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can be reacted with amino compounds of the general Formula HI 




wherein and are as defined for Formula I, to the corresponding amide of the Formula 
rv , The reaction can be carried out in standard conditions in an mert solvent 



O 




b) Compounds of the general Formula IV can be reacted with ammonia to compounds of 
the general Formula V 



Best Available Copy 




' whei^ ■ R6 ahd'R7'^ as defined for Formuia 1. lie reactions can'be carried oui under " 
standard conditions in an inert solvenL 



c) Compounds of the Formula V can be reduced e.g. by using hydrogen and a catalyst such 
as Pd/C to compounds of the Formula VI 




wherein R6 and R7 are as defined for Formula L The reaction can be carried out under 
Standard conditions in an inert solvent 

ft ' 

d) The imidazo[U-a]pyridine compounds of the Formula Vm can be prepared by reacting 
compounds of the general Formula VI with compounds of the general Formula VH 

o 

^ vn 

wherein R2 is as defined for Formula I and Z is a leaving group such as halogen, mesyl. 
tosyl and RP represents H. CH3 or an ester group such as COOCH3, COOC2H5 etc. 
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The reaction is carried out under standard conditions in an inert solvent such as acetone, 
acetonitrile, alcohol, dimetiiylfonnamide, etc. with or without a base. 




vin 



e) Compounds of the Formula Vm can be reacted with compounds of die Formula DC 




DC 



10 wherein R3. r4 and R5 axe as defined for Formula I and Y is a leaving group, such 
haUde, tosyl or mesyl , to die compounds of Uie Formula X. 



asa 




wo 99^706 



PCT/SE99/00663 



10 

Wherein R2. r3, r4 r5. r6 and R7 are as defined for Formula I and is H. CH3 or an 
ester group such as COOCH3. COOC2H5. etc. It is convenient to conduct diis reaction in . 
an inert solvent, e.g. acetone, acetonitrile. dimethoxyethane. methanol, ethanol or 
dimethylformamide with or without a base. The base is e.g. an alkaU metal hydroxide, such 
as sodium hydroxide and potassium hydroxide, an alkali metal carbonate, such as 
potassium carbonate and sodium carbonate; or an organic amine, such as triethylamine. 

f) Reduction of compounds of the general Formula X wherein R* is an'«ter group e.g. by 
using lithium borohydride in an inert solvent such as tetrahydrofiiran or diethyl ether, to the 
compounds of die general Formula I wherein Rl is CH2OH. 

Process B 



Process B for manufacture of compounds with die general Formula I wherein R" is H 
CH3 and X is NH comprises die following steps: 

a) Compounds of die general Formula n 



or 




n 



can be reacted widi an alcohol compound of die general Formula RlO-OH. wherein RlO is 
an alkyl group such as meUiyl. ediyl. etc. to the corresponding ester of Formula XL 
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XI 



"The reacdons can be carried out under standard conditions 



b) Compounds of the general Formula XI can be reacted with 
the general Formula Xn 



ammonia to compounds of 




xn 



wherein RlO is an alkyl group such as methyl or ethyl, etc. The reactions can be carried out 
under standard conditions in an inert solvent 

0 Compounds of the Formula Xn can be reduced e.g. by using hydrogen and a catalyst 
such as Pd/C to compounds of the Formula XUI 




xm 
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12 

wherein R«0 is an alkyl group such as methyl, ethyl etc. The reaction can be carried out 
under standard conditions in an inert solvent 

d) The imidazo[l,2-a]pyridine compounds of the Formula XV wherein RiO is an alkyl 
group such as methyl, ethyl etc, can be prepared by reacting compounds of the general 
Formula Xm with compounds of the general Formula XIV 



O 

.A 



CH 



XIV 



wherein R2 is as defined for Formula I. Z is a leaving group such as halogen . mesyl 
tosyl and Ri « represents H or CH3: The reaction is carried out under standard conditions 
an inert solvent such as acetone, acetonitiile. alcohol, dimethylformamide etc. with 
without a base. 



or 

in 

or 




XV 



e) Compounds of die Formula XV can be reacted with compounds of the Formula DC 
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wherein R3, r4 and R5 arc as defined for Formula I and Y is a leaving group, such 
halide, tosyl or mesyl. to the compounds of the Formula XVL 



as a 




XVI 



wherein R2. R3. r4 a„d R5 are as defined for Formula I. R.o ^ ^^yl gn,up such as 
methyl, ethyl, etc. and RU is H. or CH3. It is convenient to conduct this reaction in an inert 
solvent. e.g. acetone, acetonitrile. dimethoxyethane, methanol, ethanol or 
dimethylformamide with or without a base. The base is e.g. an alkali metal hydroxide, such 
as sodium hydroxide and potassium hydroxide, an alkali metal carbonate, such as 
potassimn carbonate and sodium carbonate; or an organic amine, such as triethylamine. 

f) Compounds of the Formula XVI can be reacted with amino compounds of the general 
Formula m 



NH 
A' 

m 



whereinR6andR7are as defined in Foimulalto the corresponding amide of the Formulal 
whereinRlisHorCH3andXisNH.Thereactioncanbecarriedoutbyheating the - 
teactants in the neat amino compound or in an inert solvent under standard conditions 
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Process C 



Process C for nuinufecturc of compounds with the general Formula I comprises the 
following steps: 

a) Treating compounds of Formula XVH 




xvn 



wherein Ri. R2 r3. r4 r5. and X are as defined in Formula I and RlO is an alkyl group 
such as methyl, ethyl, etc. widi acid or base under standaixl condiUons can hydrolyzed them 
to the corresponding carboxylic acid compounds of Formula XVm ^ 




xvm 
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b) Compounds of the Formula XVm wherein R'. R2 r3. r4 ^5 ^^ ^ are as defined in 
Formula I can be reacted widi amino compounds of Formula m in the presence of a 
coupling reagent to the corresponding amide compounds of the Formula I. The reaction can 
be earned out in an inen solvent under standard conditions. 



Medical use 



In a further aspect, the invention n^lates to compounds of the formula I for use in therapy, 
u, partunilar for use against gastrointestinal inflammatory diseases. The invention also 
provides the use of acompound of du. formulal in the manufacture of a medicament for 
the mhrbition of gastric acid secretion, or for the tream«„t of gastrointestinal inflammatory 
diseases. 



The compounds according to Ae invention may tiius be used for prevention and treatment 
of gastrointestinal inflammatory diseases, and gastric acid-related diseases in mammals 
mcluding man. such as gastritis, gastric ulcer, duodenal ulcer, reflux esophagitis and 
ZoUmger-Ellison syndrome. Funhermore. the compounds may be used for treatmem of 
other gastrointestinal disorders where gastric antisecretory effect is desirable, e g in 
patients wid, gastrinomas, and in patients with acute upper gastrointestinal bleeding They 
may also be used in patients in intensive care simations, and pre-and postoperatively to 
prevent acid aspiration and stress ulceration. 

Th. typical daily dose of the active substance varies within a wide range and wiU depend 

on various factors such as for example d>e individual n^uin^ment of each patient, ti.ero^ 
of admiiustration and the disease. In general, oral ami parenteral dosages wiU be in ti.e 
range of 5 to 1000 mg per day of active substance. 
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Pharmaceutical formulations 

m yet a further aspect, the invention relates to pharmaceutical compositions containing at 
least one compound of the invention, or a therapeutically acceptable salt thereof, as active 
ingredient. 

The compounds of the invention can also be used in formulations together with a^i^tiv^ 
mgredients, e.g. antibiotics such as amoxicillin. 

For clinical use. the compounds of the invention are formulated into pharmaceutical 
formulations for oral, rectal, parenteral or other mode of administration. The 
pharmaceutical fommlation contains at least one compound of die invention in 
combination witii one or more pharmaceuticaUy acceptable ingredients. The carrier may be 
m the fom, of a solid, semi-solid or liquid diluent, or a capsule. These pharmaceutical 
preparations are a further object of tiie invention. Usually die amount of active compounds 
IS between 0.1-95% by weight of die preparation, preferably between 0.1-20% by weight 
m preparations for parenteral use and preferably between 0.1 and 50% by weight in 
preparations for oral administration. 

m die preparation of pharmaceutical formulations containing a compound of die present 
mvenuon in d« form of dosage units for oral administration die compound selected may be 
oiixed widi soUd, powdered ingredients, such as lactose, saccharose, sorbitol, mannitol 
starch, amylopectin, ceUulose derivatives, gelatin, or anodier suitable ingredient, as well as 
widi dismtegrating agents and lubricating agents such as magnesium stearate. calcium 
stearate, sodium stearyl fumarate and polyediylene glycol waxes. The mixture is dien 
processed into granules or pressed into tablets. 

Soft gelatin capsules may be prepared widi capsules containing a mixture of die active 
compound or compounds of die invention, vegetable oU, fat. or oUier suitable vehicle for 
soft gelatin capsules. Hard gelatin capsules may contain granules of the active compound. 
Hard gelatin capsules may also contain die active compomid in combination widi solid 
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powdered ingr^lients such as lactose, saccharose, sorbitol, mannitol, potato starch, com 
starch, amylopectin. ceUulose derivatives or gelatin. 

DosageunitsforrectaiadministrationmaybepreparedO) in the fom, of suppositories 
which contain the active substance mixed with a neutral fat base; (ii) in the form of a 
gelaun rectal capsule which contains the active substance in a mixture with a vegetable oil 
paraffin oil prpU^r suitableyehicl^^^^^^^^^ 

made micro enema; or (iv) m the form of a dry micro enema formulation to be 
reconstituted in a suitable solvent just prior to administration. 

Uquid preparations for oral administration may be prepared in the form of syrups or 
suspensions. e.g. solutions or suspensions containing from 0.1% to 20% by weight of the 
acuve ingredient and the rernainder consisting of sugar or sugar alcohols and a mixture of 
ethanol, water, glycerol propylene glycol and polyethylene glycol. If desired, such Uquid 
preparauons may contain coloring agents, flavoring agents, saccharine and carboxymethyl 
ceUulose or other thickening agent. Uquid preparations for oral administration may also be 
prepared in the form of a dry powder to be reconstituted with a suitable solvent prior to 



use. 



Soluuons for parenteral administration may be prepared as a solution of acompound of the 
invention m a phamraceutically acceptable solvent, preferably in a concentration from 

0.1%tolO%byweight-niesesolutionsmayalsocontainstabUizinging«.dientsand/or 
buffenng ingredients and are dispensed into unit doses in the form of ampoules or vials 
Soluuons for parenteral administration may also be prepared as a dry preparation to by 
reconstituted with a suitable solvent extemporaneously before , 



use. 



The compounds according to the present invention can also be used in formulations 
togetirer or in combination for simultaneous, separate or sequential use. with other active 
mgredrents. e.g. for the treatment or prophylaxis of conditions involving infection by 
«e/rca6acr.rpyto„of human gastric mucosa. Such overactive ingredients maybe 
antimicrobial agents, in particular 
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• P-Iactam antibiotics such as amoxicillin. ampiciUin. cephalothin. cefaclor or cefixime; 

• macrolides such as erythromycin, or clarithromycin: 

• tetracyclines such as tetracycline or doxycycline: ' 

• ««>inoglycosides such as gentamycin.lcanamycin or amikacin; 
s • quinolones such as norfloxacin, ciprofloxacin or enoxacin; 

• nitrofurantoin or chlon^^ 

... ..v......-«^.piepanttionscontainin^bi«^ salt. suci» hi biiriuith siili^iir^r^ll^^CSS^^ 

bismuth subcarbonate. bismuth subnittate or bismuth subgaUate. 

.0 -n^'^^tnpounds according to the present invention can also be used togeth^ 

combination for simultaneous, separate or sequential use with antacids such as aluminium 
hydroxide, magnesium carbonate and magnesium hydroxid or alginic acid, or 
together or in combination for simultaneous, separate or sequential use with 
pharmaceuticals which inhibit acid sectetion. such as. H2-blockers (e.g cimetidine 
ranitidine). H^. - ATPase inhibitot. omeprazole, pantoprazole. lansopmzoll or 
rabeprazole), or 

together or in combination for simultaneous, separate or sequential use with 
gastroprokinetics (e.g. cisapride or mpsapride). 

20 Intermediates 

A further aspect of the invention is new intennediate compounds which are useful in the 
syndesis of compounds according to the invention. 

25 Thus, the invention includes 



(a) a compound of die formula Vm 
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vm 



such as COOCH3. COOC2H5, etc.; 
(b) a coiiq)ound of the fonnula X 




wherein R2. r3. r4 r5, r6 and R7 are as defined for Fonnula I. and R9 is an ester group 
such as COOCH3, COOC2H5 etc.; 

(c) aconqjoundoftheformulaXV 




XV 



Best Available Copy 



WO 99/55706 



PCT/SE99/00663 



20 



wherein R2 is as defined for Formula I, RlO is an alkyl group and Ri i is H or CH3; 



(d) a compound of the formula XVI 




XVI 



wherein R2 r3. r4 and R5 arc as defined for Formula I, RiO is an alkyl group and Ri l is H 
orCHs; 

(e) a compound of the formula XVm 




xvm 



wherein r' , R^ R^. r'*. R^ and X are as defined for 
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Fonnula 1. 
EXAMPLES 



1 . PREPARATION OF COMPOUNDS OF THE INVENTION 
Example Li 



Synthesis of 2J-dimethyl^^(2^ethyU6.rnet^^^ 
a]pyridine-6-carboxamide 




EthyI23-dimethyl-8-(2-cthyl-6-methylben2ylanimo).u^^ 

(O.I2g.0.33mmol).propylamine(1.0g. 17 mmol) and a cat amount of sodium cyanide 
were refluxed in medianol (20 mi) for 24 h. An additional amount of propylamine ( 1 .0 g. 
17 mmol) was added and the reaction mixture was lefluxed for 24 h. The solvent was " 
evaporated mider reduced pressure and the residue was purified by column chromatography 
on silica gel using dietyl ether as eluent Crystallization from dietl^l etiier gave 0.053 g 
(42%) of the titie compound. 
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'H-NMR (300 MHz,CDCl3): 5 I.O (t, SH), 1.2 (t, 3H), 1.65-1.75 (m. 2H), 2.3 (s, 3H), 2.35 
(s. 3H). 2.38 (s. 3H), 2.7 (q, 2H), 3.4-3.5 (m, 2HX 4.35 (d, 2HX 4.9 (bs, IH), 6.2 (bs. IH), 
6,35 (s, IH). 7.0-7.2 (m, 4H). 7.85 (s. IH). 

5 Example L2 

Synthesis of 9'(2rethyl^^methylbenzylaminoH^hydroxyme^^^^ -^r. . > v,... 

oJpyridine'6'Carboxamide 




15 



20 



E%I6-(aininocarbonylH-(2-e%l-6-me%lbenzylaniino)-2-methym^ 
a]pyridme-3-carboxylate(280 mg. 0.71 mmol) and lithium borohydride (16 mg. 0.71 
nunol) were added to tetrahydrofuran (10 ml) and the reaction mixture was refilled for 70 

min. AdditionalamountsofUdiiumborohydride(16mg)aiidmethanol(45mg. 1.42 
mmol) were added and die mixture was lefluxed for 80 min. Additional amounts of Uthium 
borohydride (1 6 mg) and methanol (22 mg. 7 1 mmol) were added and the mixnire was 
refluxed for 4 h. The reaction mixture was aUowed to reach R.T. and water (1 ml) and 
metfianol (5 ml) and was stirred for 40 min. at R.T. Th^ solvents were evaporated under 
reduced pressure and the residue was added to water and was stirred for 80 min. The 
crystals were filtered off and washed wiU, water. ed»yl acetale/ethanoi and dietiiyl ether to 
give the desired product (1 15 mg. 46 %), 
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'H-NMR (300 MHz. DMSO^i^): 6 1.15 (t. 3H). 2.25 (s. 3H). 2.35 (s. 3H). 2.7 (q. 2H) 
4.35 (d,2H). 4.75 (d,2H). 4.85 (t. 1H).5.1 (, IH). 6.8 (s/lH). 7.1-7.25 (m.3H). 7.4 (Js 
IH). 8.05 (bs,lH), 8.3 (s,lH) 



5 Example 1.3 



aJpyridine-S-carboxamide 



10 




Methyl 2.3HUme%l-8-(2.6^thylbenzyIainino)-inuda2o[U 
(0. 12 g, 0.33 mmol). ethanolamine (0.2 g. 3.3 mmol) and sodium cyanide (10 mg, 0.2 
mmol) were refluxed in dimethoxyeihane (2 ml) for 20 h. The solvent was evaporated 
.5 under reduced pressure. Purification of the residue by column chromatography on sUica gel 
using metfiylene chloride : methanol (92:8) as eluent gave the product which was washed 
with diethyl ether to give 103 mg (79%) of the tiUe compound. 

'H-NMR (300 MHz, CDCl,): 6 2.3 (s. 6H). 2.35 (s. 6H). 3.5-3.6 (m. 2H). 3.75-3.8 (m 
30 2H), 4.3 (d. 2H). 4.95 (t. IH). 6.4 (s. IH). 6.85 (t IH), 7.0-7.2 (m, 3H). 7.75 (s. IH) 
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Example I A 

Synthesis of 2J-dimethyl-8^(2^ethyl^.methyU^^ 
carboxamide 




p 5t . »..,.*. 



8-Animo-23HlimeihyUmidazo[U.a]pyridme.6^oxamide (3.3 g. 16.2 mmol). 2-ethyl- 
6-methyIben2yIchIoride (2.73 g. 16.2 mmol). potassium carbonate (8.0 g. 58 mmol) and 
potassium iodide (1.1 g. 6.6 mmol) were added to acetone (150 ml) and refluxed for 20 h. 
An additional amount of 2-ethyl-6-methylbenzylchloride (1.0 g. 5.9 mmol) was added and 
the reaction nrixmre was refluxed for 7 h. Methylene chloride (60 ml) and methanol (30 
ml) were added. The reaction mixture was filtered and tiie solvents were evaporated under 
reduced pressure. The residue was purified by column chromatography on siUca gel using 
metiiylen; chloride: metiianol (100:7) as eluent Crystallization from etiiyl acetate gave 2.8 
g (50%) of tile titie compound. 



'H-NMR (300 MHz. CDQj): 5 1.2 (t. 3H). 2.34 (s. 3H). 2.36 (s. 3H). 2.38 (s. 3H). 2.7 (q. 
2H). 4.4 (d. 2H). 4.9 (bs, IH), 6.0 (bs. 2H). 6.45 (s. IH). 7.0-7.2 (m. 3H). 7.9. (s. IH). 
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Example 1.5 



^y"*>^sisof8-(2.ethyl^nu:thylbenzyUmunom2J.^ 
carboxamide 




. 23-Din«jthyl-8-(2-ethyl.6-methyIben2ylanunoHmidazo^ 
(0.15 g. 0.44 mmol) and o-Benzomazol-i-yl-N,N,N' J^'-Tetramethyluioniuin 
tetrafluoioborate (TBTU) (0.14 g. 0.44 mmol) were added to methylene chloride (10 ml) 
and the reaction mixture was stined at room temperamre for 15 min. Methylamine (0.1 g. 
3.2 mmol) was added and the reaction mixture was stirred at ambient temperature for 1.5 h 
The solvent was evaporated under reduced pressure and the residue was purified by column 
chromatography on silica gel using ethylacetate : methylene chloride (1:1) as eluent The 
yield was treated with diethyl ether to give 40 mg (26 %) of the desired product . 

>H-NMR (300 MHz, CDCI3): 5 1.2 (t, 3H). 2.33 (s. 3H). 2.36 (s. 3H), 2.38 (s. 3H). 2.7 (q. 
2H). 3.05 ( d. 3H). 4.35 (d. 2H). 4.9 (t. IH). 6.3 (bs. IH). 6.4 (s. IH). 7.0-7.2 (m. 3H). 7.85 
(s.iH) - 
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Example L6 

Synthesis of 8^(2^ethyl^.methylbenzyUminoh^^^ 
6-carboxamide 




2.3-Diinethyl-8K2-ethyl-6-methylbenzylainino)-inudazo[1.2-a]pyri^ 
(0.15 g. 0.44 mmol) and o-Benzotriazol-l-yl-N.N,N';^'-Tetramethyluroiiium 
tetrafluoroborate (TBTU)(0.14 g. 0.44 mmol) were added to methylene chlbride (10 ml). 
Dimethylamin (0.063 g. 1.4 mmol) was added and the reaction mixture was stirred at 
ambient temperature for 4 h. An additional amount of dimethylamin (0.1 ml) was added 
and the mixture was stirred at room temperature for 20 h. The solvent was evaporated 
under reduced pressure and the residue was purified by column chiomatogiaphy using 
methylene chloride : methanol (9: 1) as eluent. The oily product was treated with heptane 
and the soUd that formed was filtered off to give 0.1 g (62 %) of the title compound. 

•H-NMR (300 MHz. CDCI3): 5 1.2 (t, 3H). 2.35 (s. 6H). 2.4 (s, 3H), 2.7 (q, 2H), 3.15 (s, 
6H). 4.4 (d. 2H), 4.9 (t, IH), 6.25 (s, IH), 7.0-7.2 (m, 3H). 7.45 (s. IH) 
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Example IJ 

Sy^'^'^i^of2J^tkylM2,6.dimethyWer,zylammo).im^ 
carboxamide 




8-Animo-2.3^thyliinidazo(1.2-a]pyridine-6-carboxamide (0.6 g. 2.9 mmol) 2 6- 
dimethylbcnzylchloride (0.45 g. 2.9 aunol), sodium carbonate (1.0 g. 9.4 nunol) and 
potassium iodide (0.2 g. 1.3 mmol) were added to acetone (25 ml) and refluxed for 19 h 
Methylene chloride was added and inorganic salts were fUtered off. The solution was 
washed With a bicarbonate solution. ±e organic layer was separated, dried and the solvents 
were evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel using methylene chloride : methanol (100 : 5) as eluent and 
the product was washed with die Ayl ether to give 0.78 g (82 %) of the tide compound. 

'H-NMR(500MHz.CDCl3):52.33(s.3H).2.4(s.6H).2.42(s.3H).4.4(d.M^^ 
(bs. IH). 6.45 (s, IH), 7.05-7.15 (m, 3H). 7.95 (s. IH) 



Example J. 8 

Synthesis of 2,3-dinu:thyl-8^2.etkyl^.fluoro^rneihylbenzyla^^^ 
ojpyridine'6-carboxamide mesylate 
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CH3SO3H 




^;^^''-^'^'^y'^'-^on6. (0.26 g. 1.9 mmol) and diisopropylethylamin 
(0.54 g. 4.2 mmol) were added to dimethylformamide (5 ml) and stined at loom 
temperature for 1 h. Methylene chloride and water were added to the reaction mixture the 
orgamc layer was separated, dried and evaporated under reduced pressure, -^e residu^ was 
soh^ed m ethylacetate and ethanol and metanesulfonic acid (0.2 g. 2 mmol) was added TTe 
product was filtred off and was solved in methylene chIoride:methanol (2: 1) and an excess 
of pot^mm carbonate. The solids were filtred off and the solvent was evaporated under 

'Trf '='-""^°Sraphy on siUcagel using 
meAylene chlonde: methanol (10: 1) as eluent. The residue was solved in ethyJetate and 

rnet^ulfomc acid (0.04 g. 0.4 mmol) was added. The salt was ffl^ 
(23 %) of the title compound. 

lH-NMR(300MH^J)MSO^):5l.l5(t.3H).2.25(s.3H),2.35(s.3H).2.4(s 3H) 245 

Example L9 

Synthesis of 2J-din^thyi.8.(2.methylbenzylamino).in^^ 
carboxamide 
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10 



15 



l^^^-'-y^'^'^^^'^-^^^y^^^^ mesylate (1.0 g. 2.7 nunol). 
a-chloro-o-xylene (0.38 g. 2.7 mmol) and diisopropylethylamin (0.76 g. 5.9 mmol) in 
dimethylfonnamide (7 ml) were stirred at 50 'C for 7 h and at room temperature for 7'' h 
The solvent was evaporated and the residue was treated with a mixmre of methylene 
chlonde, water and a small amount of diisopropylethylamin. The solid that formed was 
Koiated by fUtration and washed with ethylacetate to give 0.1 1 g (13 %) of the title 
compound. 

IH-NMR (300 MHzJJMSO-d.): 5 2.3 (s. 3H). 2.35 (s. 3H). 2.4 (s. 3H). 4.45 (d, 2H) 6 3- 
6.4 (m, 2H). 7.1-7.25 (m. 4H). 7.3 (bs. IH). 7.85 (bs/lH). 8.05 (s. IH) 

Example IJO 



o-carboxamide mesylate 



me- 
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8-/^no-2.3-d.a«U,yIunidazo(U-alp^^^^^ ^ ^ ^ 

2.6^unethyl-4-fluorobcn2ylbromide (2.91g. 13.4nmioI). diisopropylethylamin (3 8 a 29 5 
mmol) and a cat amount of potassium iodide were stirred in dimethylfonnamide (20"™!) at 
room temperature overnight. Water (70 mJ) and methylene chloride (2 x 50 ml) were added 
to the reaction mixture and the organic layer was separated, dried and evaporated under 

- ^''^^^^'^ I'y.-iu'nn chromatography on sUicagel using 
methylene chloride: methanol (9: 1 ) as eluent. The product was solved in isopropanol and 
methansulfonic acid (0.3 g) was added. The salt that formed was isolated by filtration and 
washed with isopropanol and diethyl ether to give I.4g(24%) of the tide compound. 

IH-NMR (500 MHz.DMSO-d«): 5 2.25 (s. 3H). 2.35 (s. 6H). 2.4 (s. 3H). 2.5 (s. 3H) 4 4 
(d. 2H). 6.1 (bs. IH). 7.0 (d. 2H). 7.35 (s. IH). 7.8 (bs. IH). 8.3 (bs. IH). 8.45 (s. IH^ ' 

Example Lll 

Synthesis of 2.3-dimethyl.8.(2.„u.thyl^isopropyU,enzyU^^^^ 
carboxamide mesylate 




NH 




CH, CH3SO3H 
i ^ 
CH 
^CH, 



8-Ammo-2,3-dimethyUmidazo[1.2-a]pyridine-6^arboxamide mesylate (3.0 g. 8.0 mmol) 
2-methyl-6-isopropylbenzylchloride (1.47 g. 8.0 mmol), diisopropylethylamin (2.4 g. 18 6 
mmol) and a cat amount of potassium iodide in dimethylformamide (15 ml) 
The utle compound were prepared according to Example 1.10 (Yield: 1.3 g. 36 %) 
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IH-NMR (300 MHzJ^MSO^y. 5 1.2 (d. 6H). 2.25 (s. 3H). 2.4 (s. 3H). 2.45 (s. 3H) 2 5 
(s. 3H), 3.2 (m. IH). 4.45 (d. 2H). 6.15 (bs. IH). 7.15-7.3 (m. 3H), 7.4 (s. IH). 7.85 (bs 
IH), 8.35 (bs.lH), 8.45 (S.1H) 



Example 1.12 



Synthesis of 2.3-dimethyl.8-(2,6-diethylbenzylamim)-mid^ 
carboxamide 



i-VK.-I" ••*./. .. >rf .it, :. •.f.:,,,|...- 




8.Animo-2^-dimethyIinudazo[1.2-a]pyridine^arboxamide mesylate (4.0 g, 10.7 mmol) 
2.6-died,yIbenzylchloride (1.8 g. 9.9 mmol). dilsopn,pylethylamin (3.0 g. 23.3 mmol) wet^ 
surred m dimethylformamide (20 ml) at 50 'C ovemight and at 70 for 3 h. Water (60 
ml) and methylene chloride were added and the oiganic layer was separated, dried and 
evaporated under reduced pressure. The residue was treated widi diethyl ether and the 
product was filtred off to give 1.7 g (45 %) of the title compound. 

IH-NMR (300 MHZ.CDCI3): 6 1.2 (t, 6H), 2.35 (s, 3H). 2.4 (s^H). 2.7 (q. 4H). 4.4 (d, 
2H). 4.95 (bs. IH). 6.15 (bs. 2H). 6.5 (s. IH). 7.05-7.25 (m. 3H). 7.95 (s. IH) 

Example LIS 



Synthesis of 2.3-dimethyl.8^2.ethylbenzylamino).imdf^o[1.2^^^ 
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8-Ammo-23-dimethyliinida2o[1.2-a]pyridine-6H:arboxannde mesylate (4.0 g. 10.7 mmol) 
2-ethyIbenzyIchIoride (1.65 g, 10.7 mmbl). diisoptopylethylamin (3.0 g. 23.3 mmol) in ' 
diemethylformamide (20 ml). 

The tide compound was prepared according to Example 1.12 (Yield: 1.15 g. 26 %) 

IH-NMR (300 MHz,CDCl3): 6 1.2 (, 3H). 2.3 (s. 3H). 2.35 (s, 3H). 2.75 (q. 2H), 4.5 (d, 
2H). 6.3 (t..lH). 6.4 (s. IH). 7.05-7.25 (m, 4H). 7.3 (bs. IH). 7.85 (bs. IH). 8.05 (s, IH) 

Example 1.14 

Synthesis of 2,3 dinu:tkyl-8^2-ethyl^.nietkylber,zylamino).N.k^^ 
alpyridme-6-carboxamide 




23-dimethyl-8K2-ethyl-6-methylbenzylami^^^^ 

(0.3 g, 0.88 mmol) and o-Benzotriazol-1-yl-NJ^.N- JJ'.Tetramethyluronium 
letrafluoroborate (TBTU)(0.29 g. 0.90 mmol) were added to methylene chloride ( 15 ml) 



Best Available Copy 



WO 99/55706 



PCT/SE99/00663 



33 



and the mixture was stined for 5 min. Ethanolamin (0. 1 Ig. 1.8 mmol) was added and the 
reaction mixture was stirred at ambient temperature for 2 h. The solvent was evapoi^d 
under reduced pressure and the residue was purified by column chromatography on sUica 
gel usmg methylene chloridermethanol (9: 1) as eluent. Crystallization from diethyl ether 
gave 0.2 (59 %) of die desired product 

IH-NMR (500 MHz,CDCl3): 8 1.2 (t. 3H). 2.3 (s.6H). 2.35 (s.3H). 2.7 (q. 2H), 3 55-3 6 
(m.2H). 3:8-3.85 (m. 2H). 4.35 (d. 2H). 4.9 (t. IH). 6.4 (s. IH). 6.85 (t. IH), XOS-T 2 (m ^ ' 
3H).7.75(s, IH) 



Example LIS 

Synthesis of N-(2.3-dihydroxypropyl).2.3 dimethyl.8-(2-ethyl.6-nu:thyU,enzylaminoh[1.2- 
a]pyridme-6-carboxanude 




23-dimethyl-8-(2H5thyl-6-methylbenzylamino)-imida2o[1.2-a]pyridine-6^ 
(0.3 g. 0.88 mmol) , o-Benzotriazol-l-yl-N^,N-.N'-Tetramethyluronium tetrafluoroboiate 
(TBTU)(0.29 g, 0.90 mmol) and 3-amino-l.2-piopanediol (0.16 g. 1.81 mmol) in 
dimethylformamide ( 1 0 ml). 



compound was prepared according to Example 1. 14 (Yield: 0.2 g, 54 %) 

t (500 MHZ.CDCI3): 5 1.2 (UH). 1.82-1.85 (m. IH). 2.32 (s. 3H). 2.33 (s. 3H). 
(s, 3H). 2.7 (q. 2H). 3.5-3.65 (m. 4H). 3.72-3.77 (m.lH). 3.85-3.91 (m.lH). 4.34 (d. 
2H). 5.04 (t. IH). 6.4 (d, IH). 6.89 (t. IH). 7.04-7.12 (m. 2H). 7.18 (t, IH). 7.78 (d. IH) 
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Example 1. 16 

Synthesis of 2,3 diniethyl-8-(2^thyl^.niethylbenzylamino).N.(2.meth^^^ 
muiazo[l,2-a}pyridine-6-carboxdmide 




2,3Kliniethyl-8K2-ethyl-6-niethylben2ylaimno)-imida2^ 

(0.15 g, 0.44 mmol) , o-BenzotriazoH-yl-NJ4J^-J|-.Tetraniethyluronium 

tetrafluoioborate (TBTU)(0.14g. 0.44 mmol)and2-methoxyethylamm (0.11 g. 1.4mmol) 
in methylene chloride (10 ml). 

The tiUe compound were prepared according to Exanq)le 1.14 
Crystallization firom hexane:ediylacetate. (Yield: 0.09 g, 53 %) 

»H-NMR (400 MHZ.CDCI3): 5 1.22 (t, 3H). 2.34 (s. 3H). 2.38 (s. 3H). 2.39 (s. 3H). 2.71 
(q. 2H). 3.42 (s. 3H). 3.6-3.72 (m. 4H). 4.38 (d. 2H). 4.91 (t. IH). 6.42 (s. IH). 6.58 (t. IH) 
7.04-7.2 (m.3H), 7.88 (s,lH) 

Example 1.17 



Synthesis of 2-niethylM2^tkyl^methylbenzylamino)-imidazo[1.2-aJpyridine^ 
carboxanude 



wo 99/55706 
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8-Ainino-2-inethyliimdazo[l,2-a]pyridine-6H:aiboxaimde (3.8 g. 20 mmol). 2-ethyl-6- 
methylbenzylchloridc (2.8 g, 17 mmol), potassium carbonate (5.5 g, 40 mmol) and sodium 
iodide (0. 1 g, 0.6 mmol) were added to dimetfiylfonnamide (75 ml) and the mixture was 
stirred at 50 °C for 4 h. and at room temperadire for 48 h. The reaction mixture was filtred 
through silica gel and the gel was washed with methylene chloride. The solvents were 
evaporated under reduced pressure and the residue was purified by column 
chromatography on siUca gel using methylene chloride: methanol (9: 1) as eluent 
Ciystallization from a mixture of methylene chloride and hexane gave 0.13 g (2 %) of the 
title compound. 

iH-NMR (400 MH2.CDCI3): 6 1.15 (t, 3H), 2.31 (s. 6H). 2.64 (q, 2H). 4.32 (d, 2H). 4.89 
(bs. IH). 6.36 (s. IH). 7.0-7.15 (m, 3H). 7.23 (s. 3H). 8.03 (s. IH) 

Example 1.18 



Synthesis of 2J-diniethyl-8-f2.bromo-6-metkylbenzylamino).inu^ 
carboxamide 
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CH3 




Br 



8-Amino-2J-dimethyUmidazo[l,2-a]pyridine-6-ca]i3oxai^ mesylate (1.0 g, 5.0 mmol), 
2-biomo-6-inethylbcnzylchloride (45%)(3.0 g. 5.0 mmol) and diisopropylethylamin (2.2 g, 
17 mmol) were added to dimethylformamide (50 ml) and stirred at 50 **Cfor 48 h. 
Methylene chloride and water were added to the reaction mixture, the organic layer was 
separated, washed with saturated sodium chloride, dried (Na>S04) and evs^rated under 
reduced pressure. Purification of the residue twice by column chromatography on silica gel 
using methylene chloride: methanol (10: 1) and ethylacetate as eluent gave 0.18 g (1 %) of 
the desired product 

iH^NMR (300 MHz,CDCl3): 5 2.28 (s, 3H), 2.30 (s, 3H), 2.36 (s, 3H), 4.48 (d, 2H), 5.0 
(bs, IH), 6.05 (bs, 2H), 6.41 (d, IH), 6.95-7.1 (nu 2H), 7.37 (d, IH), 7.87 (d, IH) 

Example L19 

Synthesis of 2.3-ii^metkyl-S-(2-(2-kydroxyetkyl)-6-methylbenzylami^^ 
aJpyridme-6-cartmxamide 



O 
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23-dimethyl-8-(2-(2-(benzyloxy)ethyl)-6-methylben2y lanu 1 ,2-a]pyriciine-6- 

carboxamide (0.13 g, 0.29 imnol), cyclohexene (I ml), Pd(OH)2 cat (25 mg) were added 
to ethanol (5 ml) and the mixture was refluxed overnight An additional amount of 
cyclohexene (1 ml) and Pd(OH)2 cat (25 mg) were added and the mixture was refluxed for 
4 h. The solvent was evaporated under reduced pressure and the residue was purified by 
colutnn clromatography on silica gel using methylene chloride: -methanol (9: 1) as eluent. 
Treating the residue with chloroform and filtration gave 0.1 g (99 %) of the tide compound. 

iH-NMR (400 MHz, CD3OD): 8 2.29 (s, 3H), 2.40 (s, 3H), 2.42 (s, 3H), 2.94 (t, 2H). 3.74 
(t, 2H). 4.47 (s. 2H), 6.83 (d, IH), 71 1-7.20 (m, 3H), 8. 12 (d. IH) 

Example L20 

Synthesis of 8-(2-ethyl-6'methylbenzylamino)'N.N-bis(2'h^ 
dimethylimidazo[ L2-a Jpyridine-6-caHjoxamide 




2,3KlimethyN8-(2-ethyl-6-methylbenzylaniino)-imidazo[l,2-alpyridine-6-carto 

(0.3 g, 0.88 nunol) , o-Benzotriazol-l-yl-N,N»N\N*-Tetramethyluroniumtetrafluoroborate 

(TBTU)(0.3 g. 0.94 mmol) and diethanolamine (0.2 g, 1.9 mmol) in mediylene chloride (10 

ml). 

The title compound were prepared according to Example 1.14 (Yield: 0.19 g, 50 %) 
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IH-NMR (400 MHZ.CDCI3): S 1.2 (t, 3H), 23 (s. 3H), 2.35 (s. 3H), 2.4 (s, 3H), 2.7 (q, 
2H). 3.65 (bs. 4H), 3.9 (bs, 4H), 4.35 (d, 2H). 4.95 (bs, IH). 6.35 (s, IH), 7.0-7.2 (m, 3H). 
7.7(s, IH) 

. Example L21 

Synthesis of 8-(2-ethyl'6'methylben7ylc^ 
trimethylimidazoll,2'aJpyridine-6'Car^^ 




23-dimethy l-8K2-ethyl-6-methylbenzylamino)-inridazo[ 1 ;i-a]pyridine-6-carboxylic acid 
(0.3 g, 0.88 mmol) , o-Benzottiazol-l-yl-NJ^J^'^'-Tctramethyluronium tetrafluoroborate 
(TBTU)(0,3 g. 0.94 mmol) and 2-(methylammo)cthanol (0.2 g, 2.66 mmol) in methylene 
chloride (10 ml). 

The title compound were prepared according to Example 1.14 (Yield: 0.25 g, 71 %) 

iH-NMR (600 MHZ.CDCI3): 5 1.2 (t. 3H), 2.25 (s. 6H). 2.35 (s. 3H), 2.7 (q. 2H). 3. 15 (s. 
3), 3.65 (bs. 2H). 3.9 (bs. 2H), 4.35 (d. 2H), 5.0 (bs, IH), 6.25 (bs, IH), 7.0-7.25 (m., 3H), 
7.45 (bs, IH) 

Example 1.22 



Syiahesis of 2J-dimethyl-8-(2-ethyl-6-methylbenzyhxy)-imida^[I.2-aJpyrU 
carboxamide 
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6-amino-5-(2-elhyl-6-meihylbenzyloxy)nicotinainide (0.14 g, 0.49 nunol), 3-bromo-2- 
butanone (0.075 g, 0.49 mmol) and sodium bicarbonate (0,1 g, 1.2 mmol) was added to 
aceconitrile (3 ml) and was refluxed for 20 h. The solvent was evaporated under reduced 
pressure and the residue was purified by column chromatography on silica gel using 
methylene chloride: methanol (9: 1) as eluent. Crystallization from acetonitrile gave 0.058 g 
(35 %) of the title compoimd. 

iH-NMR (300 MHz,DMSO-d6): 5 1.14 (i. 3H), 2.24 (s, 3H), 2.33 (s, 3H), 2.40 (s, 3H). 
2.69 (q, 2H), 5.25 (s, 2H), 7.1-7.3 (m. 4H), 7.51 (bs, IH), 8.08 (bs, IH). 8.42 (s, IH) 

2. PREPARATION OF INTERMEDIATES 
Example JIJ 

Synthesis of methyl S-ammp-S-nitronicotinate 

6-(ailoro-5-nitronicotinoyl chloride (22.0 g, 0.1 mol) was cooled to Methanol was 
added dropwise during 30 min and the reaction mixture was stiiied for 60 min. The 
temperature was not allowed to raise over +10*C. Ammonium hydroxide (25%, 400 ml) 
was added dropwise to the reaction mixture and the mixture was stirred at room 
temperature for 20 h. The product was filtered off, washed with water and dried to give 9.0 
g (45.9%) of the title compound. 
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^H-NMR (300 MHz. CDCI3): 5 3.95 (s, 3H), 63 (bs, IH), 8.0 (bs, IH), 8,95 (s, IH), 9.05 
(s, IH) 

Example 2.2 

Synthesis of methyl 5,6-diaminonicotinate 

Methyl 6-ainino-5-nitromcotinate (9.0 g. 46 nunol) and a small amount of Pd/C cat. were 
added to methanol (200 ml) and the mixture was hydrogenated at room temperature and 
atmospheric pressure until the uptake of hydrogen ceased. Following filtration through 
celite, the methanol was evirated under reduced pressure to give the title compound, 7,0 
g(92%). 

^H-NMR (300 MHz. CDCI3): 5 3.3 (s. 2H), 3.9 (s, 3H), 4.75 (s, 2H). 7.45 (s, IH). 8.35 (s. 
IH) 

Example 23 

Synthesis of methyl S-amino-ZJ-dimethylimidazof Ll-a Jpyridine-6-caH>oxylate 

Methyl 5,6-diammonicotinate (0.9 g. 5.4 nunol) and 3-bromo-2-butanon (0.9 g, 6.0 mmol) 
were added to acetonitril (30 ml) and refluxed for 24 h. Upon cooling some of the product 
was filtered off as hydiobromide salt. 20 ml of the filtrate was evaporated under reduced 
pressure and diethyl ether was added. More product was filtrated off as hydrobromide salt 
The salt was dissolved in methylene chloride and washed with a bicarbonate solution. The 
organic layer was separated, dried over Na2S04 and evaporated under reduced pressure to 
give 0.7 g (59%) of the desired compound. 



»H-NMR (300 MHz. CDCI3): 5 2.4 (s. 6H). 3.9 (s. 3H), 4.5 (s. 2H), 6.85 (s. IH). 8.1 (s, 
IH) 
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Example 2.4 

S^thesis of methyl 2J-dimethyl'^'(2'ethyl'6'methylbenzylamino^ 
6'Carboxylate 

* MetKyl 8-aniihb^23-dimetKylinaidaio(l^ (0.7 g, 3^2 mm6l);2- ' 

ethyl-6-methylbenzylchloride (0.54 g, 3.2 mmol), potassium carbonate (0.9 g, 6.4 mmol) 
and a cat amount of potassium iodide were added to acetonitriie (20 ml) and were refluxed 
for 6 h. Following filtration, the acetonitriie was evaporated under reduced pressure to give 
an oil. The oily residue was solved in methylene chloride and washed with water. The 
organic layer was separated, dried over Na2S04 and evaporated under reduced pressure to 
give a solid. Purification by column chromatography on silica gel using methylene . 
chloride : ethylacetate (10 : 1) as eluent gave 0.42 g (38%) of the title compound, 

iH-NMR (500 MHz, CDCI3): 5 1.15 (t. 3H), 2J5 (s, 3H), 2.4 (s. 3H), 2.43 (s, 3H), 2.75 
(q, 2H), 4.0 (s, 3H). 4.25 (d, 2H), 4.9 (bs, IH). 6.8 (sJH). 7.05-7.2 (m, 3H), 8. 1 (s. IH) 

Example 2.5 

Synthesis of2,3Hlimethyl'8'(2-ethyl'6-methylbenzylamim)'m Jpyridme-6' 
carboxylic acid 

Methyl 23-dimethyl-8-(2-ethyl-6-methylbenzylamino)-imidazo[l,2-a]pyridine-6- 
carboxylate (0.4 g, 1.1 mmol) was added to a mixnire of 1,4-dioxane (6 ml) and 2 M NaOH 
(6 ml) and was refluxed for 30 min. The dioxane was evaporated under reduced pressure 
and the aqueous solution was made acidic by addition of 2 M HQ. The acidic aqueous was 
basified by the addition of a saturated bicarbonate solution and the solid that formed was 
isolated by filtration to give 0.35 g (9 1 %) of the title compound 
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"H^NMR (400 MHz, DMSO^): 5 1.15 (t, 3H), 2.2 (s, 3HX 2.35 (s, 6H), 2.7 (q, 2HX 4.35 
(d, 2H), 4.65 (t, IH), 6,8 (s, IH). 7.05-7.2 (m, 3H). 7.95 (s, IH) 

Example 2.6 

Synthesis of ethyl 8-amino-2,3'dimethylimidazp[ LZ-aJpyridine-S-cari^oxylate 

Ethyl 5,6-dianiinonicotinate (1.4 g, 7.7 mmol) and 3.bromo-2-bUtanon (1.16 g, 7.2 mmol) 
were added to 1,2-dimethoxyethan (50 ml) and rcfluxed for 20 h. The solvent was 
evaporated under reduced pressure and the residue was dissolved in methylene chloride. 
The methylene chloride solution was washed with saturated sodium bicarbonate and dried 
(Na2S04). The solvent was evaporated under reduced pressure and the residue was purified 
by column chromatography on silica gel using methylene chloride : methanol (10 : 1) as 
eluent to give 0.3 g (17 %) of the tide compound. 

IH-NMR (300 MHz, CDCI3): 5 1.4 (t, 3H), 2.4 (s. 6H), 4.35 (q, 2H), 4.6 (s. 2H), 6.75 (s, 
IH), 8.2 (s, IH) 

Example 2,7 

Synthesis of ethyl 2J'dimethyU8'(2'ethyl-6-methylbenzylamno)'inddai^ 
carboxylate 

Ethyl 8-amino-2,3-dimethyliniidazo[l,2-a]pyridine-6-carboxylate (0.7 g, 3.0 mmol), 2- 
ethyl-6-methylbenzylchloride (0.5 g, 3.0 mmol), sodium carbonate (0.64 g. 6.0 mmol) and 
a cat. amount of potassium iodide were added to acetone (50 ml) and were refluxed for 20 
h. Following filtration, the acetone was eva^rated under reduced pressure to give an oil. 
The oily product was purified by colunm chromatogn^hy on silica gel using diethyl ether : 
petroleum ether ( 1 : 1) as eluent to give 0. 12 g (9%) of the title product. 
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"H-NMR (500 MHz, CDCI3): 6 L25 (t, 3H), 1.5 (t, 3H). 2.35 (s, 3H), 2.42 (s, 3H), 2.44 (s, 
3H), 2.75 (q, 2H), 4.45-4.5 (m, 4H), 4.9 (bs, IH), 6.8 (s. IH), 7.05-7.2 (m, 3H), 8.1 (s, IH) 

Example 2.8 

Synthesis ofd-ammO'S-nitronicotinamide 

A solution of 6-chloro-5-nitronicotinoyl chloride (38 g, 0.2 mol) in tetrahydrofuran (500 
ml) was stirred at +5"C and ammonia was bubbled into the solution. After 1 h the reaction 
mixture was allowed to warm to room temperature and ammonia was bubbled into the 
solution for additional 2.5 h. The reaction mixture was stirred at room temperature for 20 h. 
The solids were removed by filtradon, washed thoroughly with water and were dried under 
reduced pressure to give 1 8.5 g (5 1 %) of the tide compound. 

IH-NMR (400 MHz, DMSO-d^): 5 7.4 (s, IH). 8.05 (s, IH), 8.3 (s, 2H), 8.8 (s, 2H) 

Example 2,9 

Synthesis of 5,6-diaminonicotinamide 



A suspension of 6-amino-5-nitromcotinamide (18 g, 99 ramoi) and a cat. amount of Pd/C 
in methanol (600 ml) and the mixture was hydrogenated at room temperature and 
atmospheric pressure until the uptake of hydrogen ceased. Following filtration through 
celite^ the methanol was ev£^rated under reduced pressure to give the title compound, 
14.5 g (96%). 

IH-NMR (300 MHz, DMSO^): 5 5.0 (bs, 2H), 6.1 (bs, 2H), 6.9 (bs, IH), 7.15 (s, IH), 
7,55 (bs, IH), 7.9 (s,lH) 



Example 2.10 
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Synihesis of 8-amino-2J-dimethylimidazo[I,2'aJpyrUine'6'Carboxan^ 

S,6-Diaminomcotinainide (12.5 g, 82 mmol), 3-bromo-2-butanon (13.6, 90 mmol) and 
acetonitrile (15Q ml) were refluxed for 20 h. Additional 3-bromo-2-butanon (4.0 g, 26.5 
mmol) was added and the reaction mixture was refluxed for 5 h. Upon cooling the solids 
were removed by fdtration. the solids were added to methylene chloride (150 ml), 
methanol (150 ml) and potassium carbonate (22 g, 160 nunol) and were stirred for 30 min. 
The solids were removed by filtration and evaporation of the solvents under reduced 
pressure gave an oily residue. Purification by column chromatography on silica gel eluting 
with methylene chloride : methanol (5:1) gave 3.3 g (20%) of the title compound. 

IH-NMR (400 MHz, DMSO-dfi): 5 2.25 (s, 3H), 2.35 (s. 3H), 5.6 (s, 2H), 6.65 (s, IH). 
7.15 (bs, IH), 7.85 (bs, IH). 8.05 (s, IH) 

Example 2.11 

Synthesis of ethyl S-aminO'6'(ammocarbonyiy2'methylimuUi^ 
carboxylate 

5,6-Diaininonicotinamide (2.0 g, 13.4 mmol), ethyl-2-chloroacetoacetate (2.38 g, 14.4 
mmol) and ethanol (40 ml) were refluxed for 20 h. The precipitate was isolated by filtration 
and washed with ethanol and diethyl ether. The solids were suspended in water, basified 
with a sodium hydroxide solution and isolated by filtration. Washing the solids with water 
and diethyl ether gave 0.42 g (12%) of the desired product 

IH-NMR (500 MHz, DMSO-dg): 5 1.4 (t, 3H), 2.6 (s, 3H), 4.35 (q, 2H), 5.95 (bs. 2H), 6.9 
(s, IH). 7.35 (bs. IH). 8.0 (bs. IH). 9.0 (s. IH) 

Example 2.12 
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Synthesis of ethyl 6-(aminocarbonyl)-8-(2-ethyl-6-mthylbeniylamino)-2- 
methyUnudazo[1.2-aJpyridine-3-carboxylate 

Ethyl 8-amino-6-(arninocarbonyl)-2-methyUniidazo[12-a]pyridine-3<arte (0.41 g, 
1.6 mmol), 2-ethyl-6-iiiethylbenzylchloride. sodium carbonate ( 0.7 g, 6.6 mmol), sodium 
iodide (0. 15 g, 1.0 mmol) and acetone (20 ml) were refluxed for 44 h. Methylene chloride 
was added and the soUds were removed by filtration. The filtrate was e^aftotsMd umleF' ' ' 
reduced pressure and purification of the residue by column chromatography on siUca gel 
eluting with methylene chloride : methanol (100 : 4) gave 0.35 g (56%) of the tide 
compound. 

IH-NMR (300 MHz. CDCI3): 5 1.25 (t. 3H). 1.45 (t. 3H). 2.35 (s. 3H). 3.65 (s, 3H). 2.7 (q. 
2H), 4.4-4.45 (m, 4H). 5.0 (t, IH). 6.95 (s. IH). 7.0-7.2 (m. 3H). 9.2 (s, IH) 

EjuunpU2.13 

Synthesis of 8-anuno-2-methylmUUizo[1.2HiJpyru^ 

5.6-diaminonicotinamide (10 g. 66 mmol). chloroacetbne (6.1 g, 66 mmol) and sodium 
bicarbonate (1 1.2 g, 132 mmol) were added to dimethylformamide (200 ml) and the 
mixture was stirred for 72 h. at room temperature. Most of the solvent was evaporated 
under reduced pressure and methanesulfonic acid (6 g, 63 mmol) was added. More solvent 
was evaporated under reduced pressure and ethanol was added to the residue. Upon 
warming the mixture to 60 'C. die product crysstallized as salt and was filtrcd off to give 6 
g (32 %) of the tide compound. 

iH-NMR (400 MHZ.CDCI3): 5 2.3 (s, 6H). 7.25 (s.lH). 7.4 (s, IH), 7.6 (s. IH). 7.75 
(S.1H). 7.85 (S.1H), 7.9 (s, IH). 8.15 (s.lH), 8.6 (s.lH) 

Example 2.14 



Synthesis of l-bromo-2-isopropyl-6-methylbenzene 
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10 



IS 



2-isopropyl-6-methylanilin (14.9 g, O.l mol) was solved in cone hydrobromic acid (40 ml) 
and the mixture was cooled lo 5 »C Sodium nitrite (7.0 g, 0. 1 mol) in water (15 ml) was 
added so that the temperature was below 10 »C A solution of copper(Dbromide in cone " 
hydrobromic acid (10 ml) was added to the reaction mixture and the temperature was 
allowed to raise to room temperature. The mixture was stirred for Ih. at room temperature 
and 30 min at 40 °C He)wne was added jmd was separated and eyapoiaied: 

under reduced pressure. Purification by column chromatography on siUca gel using hexane 
as eluent gave 6.9 g (32 %) of tte tide compound as an oil. 

iH-NMR (300 MHZ.CDCI3): 6 1.23 (d, 6H). 2.43 (s. 3H). 3.4-3.55 (m. IH). 7.05-7.2 (m, 
3H) 



Example 2.15 

Synthesis of2-isopropyl-6-methylbenzaldehyd 

To a solution of l-bromo-2-isopn)pyl-6-methylben2ene (6.9 g. 32.4 mmol) in diethyl ether 
(50 ml) was added magnesium turnings (0.9 g. 37 mmol) and the mixture was refluxed in 
nitrogen atmosphere until the reaction was started and was Uien stirred overnight at room 
temperature. Dimethylfotmamide (4 ml) was added dropwise during 10 min. and die 
mixture was stirred for 30 min. Saniraied ammmoniumchloride solution (30 ml) was 
added ap(l the mixture was stirred for Ih. The organic layer wis separated, filtrated and 
evaporated under reduced pressure. Purification by cohmm chromatography on siUca gel 
using hexanc:mediylcne chloride (3:2) as eluent gave 1.75 g (33 %) of the tide compound . 

iH-NMR (500 MHz.CDa3): 5 1.25 (d. 6H), 2.55 (s. 3H). 3.7-3.8 (m. IH). 7.1-7.4 (m. 
3H). 10.65 (s. IH) 



30 Example 2.16 

Synthesis of 2-isopropyl-6-methylbenzylalcohol 



20 



2S 



Best Available Copy 



WO 99/55706 PCT/SE99/00663 

47 

To a solution of 2-isopropyl-6-methylben2aldehyd (1.75 g, 10.8 mmol) in methanol (15 ml) 
was added sodium borohydride (0.35 g, 9.5 mmol) and the mixture was stirred 1 h. at room 
temperature. The solvent was evaporated under reduced pressure and to the residue was 
added hexane and water. The organic layer was separated and evaporated under reduced 
pressure to give 1.73 g (98 %) of the title compound as an oil. 

iH-NMR (500 MHz,CDCl3): 5 1.25 (d, 6H), 2.45 (s. 3H), 3.3-3.4 (m, IH). 4.8 (s, 2H). 

W'7:f(m:3Hy ' ' ' ''-•'-•^^-'^^^^'-^ 

Example 2,17 

Synthesis of 2'isopropyl'6'methylben7ylchloride 

To a solution of 2-isopropyl-6-methylben2ylalcohol ( 1.7 g. 10.4 mmol) in methylene 
chloride (20 ml) was added thionyl chloride (1.7 g, 14 mmol) and the reaction was stirred 
for 1 h. at room temperature. The solvent was evaporated under reduced pressure and the 
residue was filrated through silica gel usmg metfiylenechloride as eluenL The solvent was 
evaporated under reduced pressure to give 1.83 g (96 %) of the tide compound as an oil. 

iH-NMR (500 MHz,GDCl3): 5 1.25 (d,.6H), 2.45 (s, 3H), 3.25-3.35 (m, IH), 4.75 (s, 2H), 
7.05-7.25 (m, 3H) 

Example 2J8 

«■ 

Synthesis of 2-bromo^methylbenzylbromide 

A mixture of 3-bromo-o-xylene (15 g. 81 mmol), N-bromo succinimid (15.1 g, 85.1 
mmol), dibenzoylperoxid (0.65 g) and tetrachloromethane (150 ml) was refluxed for 5 
hours. After filtration the filtrate was washed with sodium hydrogensulfite and water.The 
organic layer was dried over sodium sulfate and evaporated in vacuo. Chromatography 
(Si02) (petroleum ether ethyl acetate, 100:4) gave a 16.8 g fraction of a mixture 
containing 45 % of the tide compound. This mixture was used widiout furdier purification. 
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iH-NMR (300 MHz,ax:i3): 5 2.5 (s. 3H), 4.65 (s, 2H), 7.05-7.45 (m, 3H) 
Example 2J9 

Synthesis of2-(2'bromo-3-methylphenyl)acetonitril 

2-|5rqmo-lc(bn)moinethy.l)73-me% (15 g, 0.057 nunol) and potassium cyanide vvr 

(9.6 g, 0. 148 mol) were added to dimethylfonnamide (75 ml) and stirred at 90 ''C 
overnight The solvent was evaporated under reduced pressure and the residue partitioned 
between water (150 ml) and methylene chloride. The aqueous layer was extracted twice 
with methylene chloride, the organic extracts was separated, washed twice with water and 
was evaporated under reduced pressure. Purification of the residue by column 
chromatography on silica gel using heptaneimethylene chloride (3:7) as eluent gave 8.0 g 
(67 %) of the tide compound. 

iH-NMR (500 MHZ.CDCI3): 5 2.44 (s, 3H), 3.86 (s, 2H), 7.22-7.37 (m, 3H) 
Example 2.20 

Synthesis of2'(2-bromO'3'methylphenyl)acetic acid . 

2-(2-bromo-3-methylphenyl)acetonitril (8.0 g, 0.038 mol) was added to a mixmre of water 
(60 ml) and sulfuric acid (50 ml) and the mixmrc was refluxed overnight After cooling to 
room temperature water (200 ml) was added and the mixture was extracted twice v/ith 
methylene chloride. The mediylene chloride exUacts were combined, washed twice with 
water, dried and eviqporated under reduced pressure to give 7.9 g (90.8 %) of the tide 
compound. 

iH-NMR (400 MHz^CDaa): 5 2.42 (s, 3H), 3.86 (s, 2H), 7.09-7.18 (m. 3H) 
Example 2.21 

Synthesis of ethyl 2'(2-bromo-3-methylphenyl)acetate 



Best Available Copy 



WO 99/55706 PCT/SE99/00663 



49 



2-(2-bromo-3-methylphenyl)acetic acid (7.9 g. 0.034 mol) and sulfuric acid (0. Iml) were 
added to ethanol (25 ml) and the mixtunj was njfluxed ovemighL The solvent was 
evaporated and to the residue was added saturated sodium carbonate. The aqueous solution 
was extracted twice with diethyl ether, the organic extracts were combiened, washed twice 
with water, dried and evaporated under reduced pressure to give the desired product as an 
oil. (8.5 g, 97.7%). 

-^lH-NMR(400'iiIH^CDd^:'5 
7.14 (m,3H) 



Example 2.22 

Sjmthesis of 2-(2-bmmo-3-methylphenyl)-I -ethanol 

LiAlH4 (3. 1 g, 0.083 mol) was suspended m dry tetrahydrofiiran ( 100 ml) in argon 
atmosphere. Ethyl 2-(2-bromo-3-methylphenyl)acetate (8.5 g. 0.033 mol) solved in dry 
tetrahydrofiiran (50 ml) was added and die mixture was stirred at room temperature for 4 h. 
The mixture was cooled on ice and 3.1 ml of water was added dropwise. foUowed by 3.1 
ml of 15% sodium hydroxide and then 9.3 ml of water. After 15 h. the soUds were removed 
by filtration and washed dioroughly with tetrahydrofiiran. The fUtrate was removed under 
reduced pressure. Purification of the residue by filtrating through siUca gel using 
methylene chloride : methanol (9: 1) as eluent gave 7.0 g (98.6 %) of the tide compound as 
an oil. 

ft 

IH-NMR (400 MHz,CDa3): 5 2.39 (s. 3H). 3.00 (t. 2H). 3.81 (t. 2H), 7.04-7.10 (m, 3H) 
Example 2.23 

Synthesis of benzyl 2-bromo-3-metkylphenetkyl ether 

Sodium hydride (50 % in oU) (1.7 g. 0.036 mol) was suspended in dry tetrahydrofiiran (75 
ml) in argon atmosphere. 2-(2-bromo-3-meUiylphenyl)-l.ethanol {1.0 g. 0.033 mol) solved 
in tetrahydrofiiran (25 ml) was added dropwise during 30 min at room temperature. Benzyl 
bromide (6.2 g. 0.036 mol) was added and the reaction mixture was stirred at room 
temperamre over night. Water (1.0 ml) was added carefiilly and die solvent was evaporated 
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under reduced pressure. The residue was partitioned between water and diethyl ether and 
the water layer was extracted twice with diethyl ether. The ether extracts were combined, 
washed twice with water, and evaporated under reduced pressure. Purification of the 
residue by column chromatography on siUca gel using heptanermethylene chloride (7:3) as 
eluent gave 7.5 g (74.3 %) of the tide compound. 

, .*?i?!??S;^..*?^?^3):62J8 (s. 3H), 3.10 (U 2H), 3.6? (t. 2H),4,51 (,,.^7.04-. 
" 7.08 (k 3H). 7.21-7:36 (nC sH) ' ~ ' " " 

Example 2.24 

Synthesis of2-[2-(bemyloxy)ethyl]-6-methylbenzaldehyde 

To a solution of benzyl 2-bromo-3-methylphenethyl ether (3.2 g, 0.0105 mol) in diy 
tetrahydrofiinm in a nitrogen atmosphere at -65 «C was added tert-butyllithium (1.7 M in 
pentane)(10.5 ml. 0.018 mol) and die mixture was stirred at -20 "C for 30 min. 
Dimethyiforraamide (1.5 g, 0.021 mol) was added dropwise at -65 -C and the mixture was 
stirred at -20 °C for 30 min and at room temperature for 1 h. To the solution was water 
added carefully and 2M HCl to make it acidic and the mixture was stirred for 30 min. To 
Uie mixture was added diediyl etiier (50 ml), die organic layer was separated, washed witii 
saturated sodium carbonate and water. The organic layer was separated, dried and 
evaporated under reduced pressure. Purification of the residue by column chromatography 
on silica gel using heptaneimediylene chloride (2:8) as eluent gave 1.0 g (38.5 %) of die 
titie compound. 

iH-NMR (300 MH2,CDa3): 5 2.55 (s. 3H). 3.23 (t. 2H). 3.66 (t. 2H). 4.46 (s, 2H). 7.05- 
7.31 (m.8H). 10.54 (S.1H) 



Ejcample 2.25 



Synthesis of 8-((2-[2-(benzyhxy)ethyl]-6-methylbenzyl)ana^ 
a]pyridine-6-ccurboxamide 

To a solution of 8-Amino-2.3-dimethyUmida2o[1.2-a]pyridine-6-carboxamide mesylate 1.4 
g (0.0038 mol) in methanol (20 ml) in a nitrogen atmosphere was added zinc chloride (1.0 
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g. 0.0039 mol) solved in methanol(IO ml) and the mixture was stirred for 30 min To the 
mixture were added 2-[2-(ben2yloxy)ethyl]-6-methylbei«aldehyde 0-0 g. 0.0039 mol) and 
sodrum cyano borohydride (0.48 g. 0.0076 mol) and the mixture was refluxed overnight 
The reauon mixture was cooled to room temperature, triethylamine (4 ml) was added, the 
mixture was stirred for 30 min. and the solvent was evaporated under reduced pressure 
The residue was purified by column chromatography on silica gel using methylene 
chlondermethanol (9: 1) as eluentThe residue was solved in diethyl ether, treated with 
•> diethyl ether/HQ ^md the precipiiated product as HQ sali'Was filtered off le 3t 
soloved in methylene chloride and washed with saturated sodium carbonate. The organic 
layer was separated, washed with water, dried and evaporated under reduced pressure to 
give 0. 13 g (7.7 g) of die title compound. 

'H-m« (300 MHz,CDC.3): 8 2.3 1 <s. 3H), 2.33 (s. 3H). 2.34 (s. 3H). 2.98 2H). 3.66 

L^'o! f '"^ 2H). 6.47 (s, IH), 7.03-7.26 (m. 

on;, /.yi (s, IH) 

Example 2.26 

5-hydroxy-6-nitromcotinicacid (1 g.5mmol).2Hithyl-6-methylbenzylchloride(i 85g 11 
mmol). NJJ-diisopropylamine (1.75 g. 14 mmol) and tetrabutylammonium iodide (0 1 g) 
was added to acetonitrile (10 ml) and was refluxed for 3 h. The solvent was evaporated 
underreduced pressure and the residue was solved in mediylene chloride and washed with 
water. THte orgamc hiyer was separated . dried and evaporated under reduced pressure. 
Punficationoftheresiduebycolumnchromatograhy on sUica gel using n- 
hexanermethylene chloride (1:1) as eluent gave 0.7 g (29 %) of the tide compound. 

1 H-^^ (300 MHz,aX33): 5 1 .2 (t. 3H). 1.25 (, 3H). 2.35 (s. 3H), 2.45 (s. 3H). 2.7 (q, 
2H), 2.8 (q. 2H). 5.25 (s. 2H), 5.55 (s. 2H). 7.05-7.3 (m. 6H), 8.2 (s. IH). 8.65 (s. IH) 

Example 2.27 

Synthesis of6.anmo.S-(2.ethyl^.methylbenzyhxy)nKotinamide 
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2^thyl-6-niethylbenzyI 5-(2-cthyl-6-methylbenzyIoxy)-6-nitronicotinate (0.7 g, 2 mmol) 
was added to a solution of ammonia in methanol (5- 10 %)(40 ml) and the mixnite was 
stirred at 35 °C for 96 h. The solvent was evaporated under reduced pressure. Purification 
of the residue twice by column chromatography on siUca gel using ethylacetate:metiiylene 
chloride (1:1) and methanohmethylene chloride (1:9) as eluent gave 0.14 g (31 %) of the 
tide compound. 

' *lH-^n^(iS0O'MHz,Cba3)f 5^^^^^^^^ (t, 3H); LSvi.ZH), 2.37 (s. 3H). 2.72 (q;m5;i l' 
(s. 2H). 5.99 (bs, 2H), 7.1-7.3 (m. 3H), 7.67 (d, IH). 8.09 (d. IH) 

BIOLOGICAL TESTS 

1. In vitro experiments 

Acid secretion inhibititm in isolated rabbit gastric glands 

Inhibiting effect on acid secretion in vitro in isolated rabbit gastric glands was measured as 
described by Berglindh et al. (1976) Acta Physiol. Scand. 97, 401^*14. 

Determination ofH*.K*-ATPase activity 

Membrane vesicles (2.5 to 5 jig) were incubated for 15 min at +37»C in 18 mM Pipes^-iis 
buffer pH 7.4 containing 2 mM Mgdj, 10 mM KQ and 2 mM ATP. The ATPase activity 
was estimated as release of inorganic phosphate from ATP. as described by LeBel et aL 
(1978) Anal. Biochem. 85, 86-89. 

2. In vivo experiments 

liMbiting effect on acid secretion in female rats . 

Ffemale rats of the Sprague-Dawly strain are used. They are equipped widi cannulated 
fistulae m die stomach (lumen) and die upper part of die duodenum, for collection of 
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gastric secretions and administmion of test substances, respectively. A recovery period of 
14 days after surgery is allowed before testing commenced. 

Before secretory tests, the animals are deprived of food but not water for 20 h. The stomach 
s is repeatedly washed through the gastric cannula with tap water (+37»0, and 6 ml Ringer- 
Glucose given subcutaneously. Acid secretion is stimulated with infusion during 2.5-4 h 
^(U2 ml/h;siibciitane6usly)6f penta^ . v.^...... .. 

respectively), during which time gastric secretions are coUected in 30-min ftactions. Test 
substances or vehicle are given either at 60 min after starting the stimulation (intravenous 
10 and intraduodenal dosing. 1 ml/kg), or 2 h before starting the stimulation (oral dosing, 5 
mUkg, gastric cannula closed). The time interval between dosing and stimulation may be 
increased in order to study the duration of action. Gastric juice samples arc titrated to pH 
7.0 with NaOH, 0. 1 M. and acid output calculated as the product of titrant volume and 
concentration. 

IS 

Further calculations arc based on group mean responses ftom 4-6 rats. In the case of 
administration during stimulation; the acid output during the periods after administration of 
test substance or vehicle arc expressed as fractional responses, setting the acid output in the 
30-min period preceding administration to 1.0. Percentage inhibition is calculated from die 
20 firactional responses elicited by test compound and vehicle. In the case of administration 
before stioiulation; percentage inhibition is calculated direcdy from acid output recorded 
after test compound and vehicle. 



25 



Bioavailability in rat 



Adult rats of the Sprague-Dawley stirain are used. One to three days prior to die 
experiments all rats are prepared by cannulation of the left carotid artery under anaestiiesia. 
The rats used for intravenous experiments are also cannulated in the jugular vein (Popovic 
(1960) J. Appl. Physiol. 15. 727-728). The cannulas arc exteriorized at die nape of die 



30 neck. 
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Blood samples (0.1 - 0.4 g) are drawn repeatedly from the carotid artery at intervals up to 
5.5 hours after given dose: The samples are frozen until analysis of the test compound. 

BioavaUabiUty is assessed by calculatiiig die quotient between the area under blood/plasma 
concentration (AUC) curve following (i) intraduodenal (i.d.) or oral (p.o.) administration 
and (ii) intravenous (i.v.) administration from the rat or the dog, respectively. 



I X i 3.', .• -J 



The area under die blood concentration vs. time curve, AUC. is determined by die 
log^ear trapezoidal rule and extrapolated to infinity by dividing the last determined blood 
concentration by the elimination rate constant in the teiminal phase. The systemic 
bioavailability (F%) foUowing intraduodenal or oral administration is calculated as 
F(%) = ( AUC (p.o. or i.d.) / AUC (i.v.) ) X 100. 

Inhibition of gastric acid secretion and bioavailability in the conscious dog. 

Labrador retriever or Harrier dogs of eidief sex are used. They are equipped widi a 
duodenal fistala for die administration of test compounds or vehicle and a cannulated 
gastric fistula or a Hcidenhaim-pouch for die collection of gastric secretion. 

Before secretory tests die animals are fasted for about 18 h but water is fieely aUowed. 
Gastric acid secretion is stimulated for up to 6.5 h infusion of histamine dihydrochloride 
(12 ml/h) at a dose producing about 80% of die individual maximal secretory response, and 
gastric juice collected in consecutive 30-min fractions. Test substance or vehicle is given 
oraUy, i.d. or i.y., 1 or 1.5 h after starting die histamine infusion, in a volume of 0.5 ml/kg 
body weight In die case of oral administration, it should be pointed out diat die test 
compound is administered to die acid secreting main stomach of die Heidenham-pouch 
dog. 

The acidity of die gastric juice samples arc determined by titration to pH 7.0. and die acid 
output calculated. The acid output in die collection periods after administration of test 
substance or vehicle are expressed as fractional responses, setting die acid output in die 
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fitaction preceding administration to 1.0. Percentage inhibition is calculated from fractional 
responses elicited by test conqwund and vehicle. 

Blood samples for the analysis of test compound concentration in plasma are taken at 
intervals up to 4 h after dosing. Plasma is separated and frozen within 30 min after 
collection and later analyzed. The systemic bioayailabiUty (F%) after oral or i.d. 
administration is c^Iculatbd^ described abiove in the rat model. ~ " ' ' ' ' ' ' 
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CLAIMS 

1 . A compound of the fonnula I 




or a (diatinaceutically acceptable salt thereof, wherein 

R'is 

(a) H. 

(b) CH3,or 

(c) CH20H; 

R is 

(a) CH3 

(b) CH2CH3 

R^is (a)H 

(b) C,-C6alkyl, 

(c) hydroxylated Ci-Cg all^l 

(d) halogen 

R'^is 

(a) H. 

(b) C|-C6alkyl, 
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(c) hydroxylated Ci -Cg alkyl, or 

(d) halogen; 

R^is 

(a) H.or 

(b) halogen; 

R^, R^ are the same or different 

(a) H. 

(b) Ci-C6 alkyl; 

(c) hydroxylated C1-C5 alkyl 

(d) Ci-Qalkoxy-substituted Ct-Q alkyl 

Xis 

(a) NH.or . 

(b) 0. 

2. A compound according to claim 1 wherein R> is CH3 or CHjOH; R2, r3 and R* 
independently are CH3 or CH2CH3; and R5 is H. Br. Q, or F. 

3. The compound according to claim I or 2 being 

23-dimethyl-8-(2-ethyl.^methylben2ylamino)-N-pippyl-imidazo[U-a]pyridine^ 
carboxamide. 

8K2-ethyl-6-methylbenzylamino)0-hydroxymethyl-2-methyllmidazo(l.2-a]pyridine- 
6-carboxanude. 

23-dimethyl-8-(2.6Hiiniethylben2ylaniino)-N-hydroxyethyl-imida2otl.2-a]pyridine- 
6-carboxamide, 

23-dimethyl-8-(2-ethyl-^inethylbenzylamino)-imidazo[U-a]pyridine-6- 
carboxamide, 

8-(2-ethyl-6-methylbenzylamino)-N.23-trimethylimidazo[U-a]pyridine-6- 
carboxamide. 
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8-(2-ethyl-6-nMthylben2ylamino)-NX23-tetramethyl^^ 
carboxamide, , 

23-dimethyl-8-(2,6-dimBthylbenzyl-amino)-inu 
N-[2-(dime%lamine)-2-oxoethyl]-8-(2-eihyl-6-methylbe^^ 
triinethyUmidazo[U2-a]pyridme-6-carboxainide 

23-dimethyl-8-(2-ethyl-4.fluon)-6-nMihylbenrylam^ 
C2uix>xaimdemesyia^^ ' " ' " ^ 

23-dimethyl-8-(2-meihylben2ylamino)4mida2o[l^.a]pyri^^ 

23-dimethyl.8-(2,6-dimethyM-fluoro-benzylamino)-imida20 
carboxamide mesylate, 

2,3-dimethyl-8-(2-methyl-6-isopropylbeiizylamino)-imidazo[l^-^^ 
carboxamide mesylate, 

23-dimethyl.8-{2,6-diethyl-benzylamino).imidazo[i;2.a]pyri 
23Kiimethyl.8-(2-cthylben2ylaminoHmidazo[i;2-a]pyri^^ 

23dimcthyI-8-(2-ethyi-6-methyl-bcnzylamino)-N-hydroxye&^^ 
a]pyridine-6-carboxamide, 

N-{2,3-dihydroxypropyi)-23 dimethyl-8-(2^thyl-6-methylbenzylamino)-[U- 
a]pyridine-6-catboxamide, 

2,3 dimethyl-8-(2-ethyl-^methyl'ben2ylamino)-N-(2-met^^ 1 ,2- 

a]pyridine-6-carboxamide, 

2-mclhyl-8-(2-e%i-^methylbenzylamino)-imidazo[I,2-a]pyrid^^ 

2.3-dimethyl-8K2-bromo-6-methylben2ylamino)-imida2o[ 1 ,2-a]pyridine-6- 
carboxamide» 

2.3Hlimethyl-8-(2-(2-hydroxyethyl)-6-methylbenzylamino)-imid^^ 
6-carboxamide, 

8-(2-ethyl-6-mcthylbenzylamino)-NJ^J.bis(2-hydroxyethyl)^^ 
a]pyridine-6-carboxamide, 

8K2-ethyl^6-methylbenzylamino).N-(2-hydroxyethyl)-N.23-^^ 
a]pyridine-6-carboxamide, 

23-diTO5thyi-8-(2-ethyi-6-me%iben2yioxy)-imidazo[i,^^^^ 

or 
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a pharmaceutically acceptable salt thereof. 

4. The compound according to claim 1 or 2 being; 

8-(2-ethyI-6-methylbenzylamino)-3-hydroxymethyl-2-methylimidazo[i,2-alpyridine- 
6-caiboxamide, 

23KiimethyI-8-(2,6-dimethyiben2ylamino)-N-hydroxyediyi-^^ 
6-carboxamide, 

23-dimethyl-8-(2-«thyl-6-methylbenzyianiino)-iinidazo[l,2-alpyridine-6- 
carboxamide, 

8-(2-etfiyl-6-mediyIbenzyiamino)-N^3-trimethylimidazo[l^-a]pyridine-6- 
carboxamide. 

2.3Klimethyl-^-(2,6-diinethyIben2yiamino)-imidazo[l,2-a]pyrid^^ 

23Hlimethyl-«-(2H!thyl-4-fluoro-6-mediyiben2ylamino)-imidazo(l,2-a]pyridine-^ 
caiboxamide, 

2^-dimethyl-8-{2.6-dimediyl-4-Huoro-benzylamino)-imidazo[l^-a]pyridine-6- 
carboxamide. 

2.3-dimethyl-8-(2,6-diediylbenzyIamino)-imidazo[ 1 .2-a]pyridine-6-carboxamide, 

23dimediyI-8-(2-ethyI-6-nMsthylbenzyiamino)-N-hydroxyethyl-imida2o(^ 
a]pyridine-6-carboxamide, 

2,3^dimethyl-<-(2-ethyl-6-metfiyibenzylamino)-N-(2-methoxyethyl)-imida2o[1.2- 
a]pyridine-6-carboxainide, 

or 

a phannaceutic^y accq>table salt thereof. 

5. A compound according to any of claims I-4as a hydrochloride or mesylate salt 



6. 



Products containing at least one compound according to any of claiiris 1-4 and at least 
one antimicrobial agent as a combined preparation for simultaneous, separate or 
sequential use in die prevention or treatment of gastrointestinal inflammatory diseases. 
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7.. Products containing at least one compound according to any of claims 1-4 and at least 
one proton pump inhibitor as a combined preparation for simultaneous, separate or 
sequential use in the prevention or treatment of gastrointestinal inflammatory diseases. 

8. A process for the preparation of a compound according to any one of claims 1 to 5, 
wherein X is NH, comprising 

(a) reacting a compound of the Formula n 




with a compound of the Formula m 



A' 



m 



wherein and R7 are as defined in claim 1. in an inert solvent, to a compound of the 
Formula IV, 




CI 



o- 



IV 
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(b) reacting a compound of the Formula IV wheiein R6 and R7 are as defined in claim 
1, with ammonia in an inert solvent to a conqwund of die Formula V 




(c) reducing a compound of die Formula V wherein R6 and R7 are as defined in claim 
1 in an inert solvent under standard conditions to a compound of die Formula VI 




(d) reacting a compound of die Formula VI wherein R* and R7 are as defined in claim 
1 with a conqiound of Formula Vn 



O 



whenan R2 is as defined in chum 1. Z is a leavmg group and R9 represent H, CH3 or 
an ester group, m an inert solvent witfi or widiout a base to a compound of dw Formula 

vm 
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vra 



(e) reacting a compound of the Formula Vm wherein R6. r7 and R2 are as'defined in 
claim 1, and is H. CH3 or an ester group with a compound of Formula K 




DC 



wherein R\ R* and R5 are as defined in chiim 1, and Y is a leaving group in an inert 
solvent with ot widiout a base, to a compound of the Formula X 




(0 reducing a compound of Formula X wherein R9 is an ester group in an inert 
solvent to a compound of the Formula I wherein R« is CH2OH and X is NH, 



wo 99/55706 



PCT/SE99/00663 



63 



9. A process for tte preparadon of a compound according to any one of claims I to 5, 
wherein X is NH and Ri is H or CH3, conq>rising 

(a) reacting a compound of die Formula II 



O 




widi an alcohol compound of die general formula RlO-OH, wherein R>0 is an alkyl 
group under standard condidons, to a compound of die Formula XI 

O 

a 

° XI 

(b) reacting a compound of die Formula XI wherein R'O is an alkyl group, with 
ammonia in an inert solvent under standard conditions to a compound of die Formula 

xn 
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, xn 



(c) reducing a compound of the Fonnula XH wherein R«0 is an alkyl group in an inert 
solvent under standard conditions to a compound of the Formula Xm 




xm 



(d) reacting a compound of the Formula Xm wherein RlO is an alkyl group with i 
compound of Formula XTV 



XIV 



wherein R2 is as defined in claim 1, Z is a leaving group and Rl l represent H or CH3, 
in an inert solvent with or without a base to a compound of the Formula XV 




XV 
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(e) reacting a compound of die Formula XV wherein RlO is an alkyl group. R2 are as 
defined in claim 1 and is H or CH3 with a compound of Formula DC 




DC 



wherein R\ R\ and R5 are as defined in claim 1 and Y is a leaving group in an inert 
solvent with or without a base to a compound of the Formula XVI 




XVI 



(f) reacting a compound of Formula XVI wherein R\ R\ R4 and R5 are as defined i 
claim 1 . RIO is an alkyl group and R" is H or CHj with a compound of Formula m 



A' 



ni 
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wherein and arc as defined in claim i , under standard conditions, to a compound 
of Formula I wherein Ri is H or CH3 and X is NH. 

10. A process for die prcparadon of a compound according to any one of claims I to 5 
comprising 

(a) treating a compound of Formula XVn 




xvn 



wherein R* , R2 r3, r4 r5 and X are as defined in claim 1 and R^O is an alkyl group, 
widi acid or base under standard conditions to a compound of Formula XVm 




xvm 
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(b) reacting a compound of Formula XVO wherein RK R^, R^, R^ R^ and X is 
defined in claim 1 widi a compound of Formula m 




wherein R^ and R^ are as defined in claim 1, in the presence of a coupling reagent in 
an inert solvent under standard conditions, to a compound of Formula L 

11. A compound according to any one of claims 1 to 5 for use in therapy. 

12. A pharmaceutical formulation containing a compound according to any one of claims 1 
to 5 as active ingredient in combination with a pharmaceutically acceptable diluent or 
carrier. 

13. Use of a compound according to any one of claims 1 to 5 for the manufacture of a 
medicament for the inhibition of gastric acid secretion. 

14. Use of a compound according to any one of claims I to 5 foir the manufacture of a 
medicament for die treatment of gastrointestinal inflammatory diseases. 

15. Use of a compound according to any one of claims 1 to S the manufacmre of a 
medicament for the treatment or prophylaxis of conditions involving infection by 
Helicobacter pylori of human gastric mucosa, wherein the said salt is adapted to be 
administered in combination with at least one antimicrobial agent. 

16. A method for inhibiting gastric acid secretion which comprises administering to a 
mammal, including man, in need of such inhibition an effective amount of a 
compound according to any one of claims I to 5. 
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17. A method for the treatment of gastrointestinal inflammatory diseases which comprises 
administering to a mammal, including man, in need of such treatment an effective 
amount of a compound according to any one of claims 1 to 5. 

1 8. A method for the treatment or prophylaxis of conditions involving infection by 
Helicobacter pylori of human gastric mucosa, which comprises administering to a 
manunal, including humans, in need of such treauneni an effective amount of a 
compound as claimed in any one of claims 1 to 5, wherein the said salt is administered 
in combination with at least one antimicrobial agent. 

19. A pharmaceutical formulation for use in the inhibition of gastric acid secretion wherein 
the active ingredient is a compound according to any one of claims I to 5. 



20. A pharmaceutical formulation for use in the treatment of gastrointestinal inflammatory 
diseases wherem the active ingredient is a compound according to any one of claims i 
to 5, 

21. A pharniaceutical formulation for use in die treatnwnt or prophylaxis of conditions 
involving mfiection by Helicobacter pylori of human gastric mucosa, wherein the 
active ingredient is a compound according to any one of claims 1 to 5 m combination 
for simultaneous, separate or sequential use or togetiier witii at least one antimicrobial 
agent 

22. A compound of the formula Vm 
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wherein R2 r6 and R7 are as defined in claim 1, and R9 is H, CH3 or an ester group. 



23. A compound of die formula X 




wherein R2. r3. r4 rS, r6 and R7 are as defmed in claim i. and R9 is an ester 



group. 



24. A conqpoundofdie formula XV 




XV 



wherein R2 is as defined in claim 1, Rio is an alkyi group and R" is H or CH3. 
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25. A compound of the fomuila XVI 




wherein R2, r3, r4 and R5 arc as defined in claim 1, RlO is an alkyl group and R" is 
HorCHa. 

26. A compound of the fomiula 




wherein Rl. R2 r3, r4 r5 and X are as defined in claim 1. 
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The reaction is carried out under standard conditions in an inert solvent such as acetone, 
acetpnitrile, alcohol, dimethylfonxiamide, etc, wifli or without a base. 




e) Compounds of the Formula Vm can be reacted with compounds of the Formula IX 




wherein R^, R4 and are as defined for Fonnula I and Y is a leaving group, such as a 
halide, tosyl or mesyl , to the compounds of the Fomiula X. 




PCT/SE99/006fi3 

12 

wherein R^^ is an alkyl group such as methyl, ethyl etc. The reaction can be carried out 
under standard conditions in an inert solvent. 

d) The imidazo[l,2-a]pyridine compounds of the Formula XV wherein R^^ is an alkyl 
s group such as methyl, ethyl etc, can be prepared by reacting compounds of the general 
Formula Xm with compoimds of the general Formula XIV 




10 wherein R2 is as defined for Formula I, Z is a leaving group such as halogen , mesyl or 
tosyl and R^ ^ represents H or CH3. The reaction is carried out imder standard conditions in 
an inert solvent such as acetone, acetonitrile, alcohol, dimethylformamide etc, with or 
without a base. 
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wherein R^, R4 and R5 are as defined for Foimida I and Y is a leaving group, such as a 
halide, tosyl or mesyl, to the compounds of the Formula XVI. 




wherein R^, R3, r4 and R^ are as defined for Formula I, Rl® is an alkyl groiq) such as 
methyl, ethyl, etc, and R* Us H, or CH3. It is convenient to conduct this reaction in an inert 
solvent, e,g. acetone, acetonitrile, dimetfaoxyethane, methanol, ethanol or 
dimethylformamide with or without a base. The base is e.g. an alkali metal hydroxide, such 
as sodium hydroxide and potassium hydroxide, an alkali metal carbonate, such as 
potassium carbonate and sodium carbonate; or an organic amine, such as triethylamine. 

f) Compounds of the Formula XVI can be reacted with amino compounds of the general 
Formula m 



m 



wherein R^ and R'^ are as defined in Formula I to the correq)onding amide of the Formula I 
wherein R^ is H or CH3 and X is NH. The reaction can be carried out by heating flie 
reactants in the neat amino compound or in an inert solvent under standard conditions. 
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Process C 

Process C for manufacture of compounds with the general Formula I comprises the 
following steps: 

a) Treating compounds of Formula XVn 




xvn 



wherein Rl, R^, r3, r4 r5^ and X are as defined in Fomiula I and RlO is an alkyl group 
such as methyl, ethyl, etc, with acid or base under standard conditions can hydrolyzed them 
to the corresponding carboxyhc acid compounds of Formula XVIII 




xvm 



19 
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vm 



wherein R\ and R7 are as defined for Formula I, and is H, CH^ or an ester group 
such as CdOCH3, COOC2H5, etc.; ' 

(b) a compound of the formula X 



O 




wherein R\K\ R\ R5, r6 and R"'' are as defined for Formula I, and R9 is an ester group 
such as COOCH3, COOC2H5 etc.; 

(c) a compound ofthe formula XV 




XV 



PCT/SE99/00663 

20 

wherein R2 is as defined for Formula I, RlO is an all^l group and Rl 1 is H or CH3; 
(d) a compound ofthe formula XVI 




wherein R2, R3 , R4 and R5 are as defined for Fonnula I, R^ 0 is an alky 1 group and R" is H 
orCHa; 

(e) a compound of the formula XVm 




wherein R^ , R^, R^, r"*, R^ and X are as defined for 
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(e) reacting a compound of the Formula Vm wherein R^, r7 and R2 are as defined in 
claim 1, and R^ is H, CH3 or an ester group with a compound of Formula IX 




wherein R3, R^, and R5 are as defined in claim 1 , and Y is a leaving group in an inert 
solvent with or without a base, to a compound of the Formula X 




(f) reducing a compound of Formula X wherein R^ is an ester group in an inert 
solvent to a compound of the Formula I wherein Rl is CH2OH and X is NH. 



65 
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(e) reacting a compound of the Formula XV wherein R^^ is an alkyl group, are ; 
defined in claim 1 and Us H or CH3 with a compound of Fomula DC 




IX 



wherein R^, R^, and R^ are as defined in claim 1 and Y is a leaving group in an inert 
solvent with or without a base to a compound of the Formula XVI 




XVI 



(f) reacting a compound of Formula XVI wherein R\ R^, r4 and R^ are as defined in 
claim 1 , Rl^ is an alkyl group and RV^ is H or CH3 with a compound of Formula m 



m 
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wherein and are as defined in claim 1, under standard conditions, to a compound 
of Formula I wherein R^ is H or CH3 and X is NH. 

1 0. A process for the preparation of a compound according to any one of claims 1 to 5 
comprising 

(a) treating a compound of Formula XVn 




wherein R\ R^, r3, r4^ r5 and X are as defined in claim 1 and Rio is an alkyl group, 
with acid or base under standard conditions to a compound of Formula XVDI 
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wherein R^, and R^ are as defined in claim 1 , and R^ is H» CH3 or an ester group. 
23. A compound of the formula X 




wherein R^, R^, R^, R^, R6 and R^ are as defined in claim 1, and R^ is an ester group. 
24. A compound of the formula XV 




wherein R^ is as defined in claim 1, R^^ is an alkyl group and RH is H or CH3. 
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